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NAVY RESPONSES TO U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)
COMMENTS DATED JUNE 19, 2012 & JUNE 28, 2012
REVISED DRAFT FINAL FEASIBILITY STUDY — BUILDING 82
FORMER NAVAL AIR STATION (NAS) SOUTH WEYMOUTH, MASSACHUSETTS

Responses to the EPA comments on the Navy’'s May 30, 2012 Responses to Comments (RTCs) on the
Revised Draft Final Feasibility Study for Building 82 are presented below. The EPA comments are
presented first (in italics) followed by Navy's responses.

EPA Comments dated June 19, 2012. EPA has reviewed the RTCs for the Rvsd Draft Final FS
(excluding ARARs-related issues) and offers the following:

Comment 1. Page 4-12, §4.2.2.2 - The Navy’s response appears to contradict the text on page 4-9 which
states that there is an impact on the microbes; the text on page 4-12 should be edited to resolve the
apparent contradiction.

Response: [Note that the above comment refers to the original EPA page-specific comment #20.] The
text on page 4-9 states that ISCO “may impact the existing bacterial community,” however the text also
notes that the bacterial community in the area downgradient of the ISCO injections will not be affected.
For clarification the text on page 4-12 has been revised as follows: “No adverse short-term or cross media
effects are anticipated as a result of implementation this alternative. However there may be impacts on
the bacterial community in the immediate area of the ISCO injections.”

Comment 2. Page 4-22, §4.2.4.1 - Please clarify that short-term monitoring will be detailed in the
remedial design, since Navy does not intend to discuss it in the long-term monitoring plan.

Response: [Note that the above comment refers to the original EPA page-specific comment #27.] The
following sentence has been added at the end of the partial paragraph at the top of page 4-22: “Details for
the short-term performance monitoring will be determined as part of the remedial design.”

Comment 3. Page 4-23, §4.2.4.1 - Please add "Arsenic" to the last paragraph of the response and
include it in the FS text.

Response: [Note that the above comment refers to the original EPA page-specific comment #28.]
Agreed. The baseline sampling event will include manganese, arsenic, MTBE, and PCB analyses.

Comment 4. Attachment to EPA RTCs: As discussed at last week's BCT meeting, the input toxicity
factors for TCE in the Johnson & Ettinger (J&E) Model are incorrect. As an example, the copy of the
Chemical Properties Lookup Table indicates that the unit risk is 1E-06 and the Reference Concentration
is 0. Please provide J&E output documentation that shows that the correct toxicity factors are used and
confirm that the model results continue to support the conclusion that vapor intrusion is not an issue.

Response: Because TCE has IURs for both mutagenic and non-mutagenic effects the cancer risks for
TCE have to be calculated twice. The RfC value is included on the non-mutagenic spreadsheets for TCE
and therefore the RfC values on the pages referenced above and questioned by R. Sugatt at the June
14" BCT meeting are listed as “0” or NA (these are pages for TCE mutagenic effects). They are left off of
the mutagenic spreadsheets because the risks from both spreadsheets are summed and we did not want
to double count the non-carcinogenic risks. For calculating a PRG, one sums the reciprocals; for
calculating cancer risks, one sums the cancer risks. In either case both the mutagenic and non-
mutagenic effects are taken into account, and the calculation of the PRG appears at the end of the
second spreadsheet. The PRG for non-mutagenic effects is lower than that for mutagenic effects. If the
PRG for non-mutagenic effects is used alone the mutagenic effects would be ignored. In conclusion, the
calculations used the current toxicity factors and no further J&E output documentation is required.
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Comment 5. Consistent with SRA FS language, please change all references to "prohibit the installation
of extraction wells for drinking water and irrigation" to "prohibit the installation of groundwater production,
supply or irrigation wells."

Response: Agreed, LUC references throughout the FS have been changed as noted in the comment.

EPA Comments dated June 28, 2012. EPA's comments on the revised ARARs tables:

Comment 1. Table 4-2, Table 4-8, and Table 4-11 - Revision acceptable.

Response: Noted.

Comment 2. Table 4-4 and Tables 4-5 through 4-7, Table 4-10, and Table 4-13- (1) RCRA-related
ARAR - Response acceptable, (2) CAA-related ARAR - Response unacceptable, ARAR is
applicable (see Sept. 2007, Ottati & Goss ROD); please add to tables. (3) VI ARAR - Response
acceptable.

Response: Noted. The NESHAPs ARAR has been added to the action-specific ARARs Tables 4-4, 4-7,
4-10 and 4-13.
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NAVY RESPONSES TO MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL PROTECTION
(MASSDEP) COMMENTS DATED JUNE 4, 2012
REVISED DRAFT FINAL FEASIBILITY STUDY — BUILDING 82
FORMER NAVAL AIR STATION (NAS) SOUTH WEYMOUTH, MASSACHUSETTS

Responses to the MassDEP comments on the Navy's May 30, 2012 Responses to Comments (RTCs) on
the Revised Draft Final Feasibility Study for Building 82 are presented below. MassDEP’s comments are
presented first (in italics) followed by Navy’s responses.

Comment 1: Responses to DEP comments are acceptable; however, regarding the response to
Comment 2, Second Bullet: the cited statement in the second paragraph conflicts with the first paragraph
(“...only one inspection would be performed.”). Consequently, the conflicting text in the first paragraph
should be corrected.

Response: Please note that consistent with the May 30, 2012 responses to EPA comments on the
Revised Draft Final FS, the sentence in the second paragraph: “Because the treatment time is expected
to be one year, only one inspection would be performed” has been deleted and the referenced paragraph
now reads: “Annual inspections of the site would be conducted to confirm compliance with the LUC
objectives, and annual compliance certificates would be prepared and provided to USEPA and MassDEP.
Prior to any property conveyance, USEPA and MassDEP would be notified.”

The original response to DEP Comment 2, second bullet should have referred to the first sentence of the
third paragraph.

CTO WE11 1 Tetra Tech, Inc.
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1.0 INTRODUCTION

1.1 PURPOSE AND ORGANIZATION OF REPORT

1.11 Purpose

This Feasibility Study (FS) was prepared for the Building 82 Site (the Site), located at Naval Air Station
(NAS) South Weymouth, in Weymouth, Massachusetts (the Base), in accordance with Contract Task
Order (CTO) WE11 under the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract
No. N62470-08-D-1001. The document was prepared to fulfill the requirements of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) and is consistent with the United
States Environmental Protection Agency (USEPA) Guidance for Conducting Remedial Investigations and
Feasibility Studies Under CERCLA (1988) and the Navy Environmental Restoration Program (NERP)
Manual, Chapter 8, Remedial Investigation/Feasibility Study (Navy, 2006). This FS Report describes the
formulation and evaluation of remedial alternatives for contaminated groundwater at the Site. The FS
establishes Remedial Action Objectives (RAOs) and cleanup goals; screens remedial technologies; and
assembles, evaluates, and compares remedial alternatives. The FS was based on data collected during
previous investigations, specifically a series of Remedial Investigations (RIs) conducted from 2005
through 2010. Those investigations culminated in the completion of the RI report for the Site (TtNUS,
2010), an RI Addendum (TtNUS, 2011) and comments from USEPA and the Massachusetts Department
of Environmental Protection (MassDEP) on the RI and draft FS Report. The RI evaluated contaminant
nature, extent, fate and transport, and calculated the potential risks to human health and the environment

that are associated with exposure to those contaminants.

The purpose of the FS is to gather and evaluate information sufficient to develop and evaluate a range of
remedial alternatives to mitigate potential risks to human health resulting from past Navy activities at the
Site. Within an FS report, the results of an RI are used to develop and evaluate potential remedial
alternatives that permanently and significantly reduce the risks to human health and the environment
identified at the Site. The alternatives must meet protectiveness standards and meet all ARARs, as
required under the USEPA's National Contingency Plan (NCP), provide the best balance of the remaining
NCP criteria to mitigate the identified risks, and the range of alternatives should be adequate so that

consensus can be reached between the Navy and regulators regarding the selected response action.

Subsequent to the FS, the Navy will present the preferred remedial alternative in a Proposed Plan for
public comment. Following a 30-day public comment review period, the Navy will select the remedial
alternative(s) and will seek concurrence of the USEPA and the MassDEP. The final remedial

alternative(s) will be presented in a Record of Decision (ROD).

080904/P 1-1 CTO WE11
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1.1.2 Document Organization

This document has been organized with the intent of meeting the general format requirements specified
in the RI/FS Guidance Document (USEPA, 1988). The report is divided into the following sections:

e Section 1.0, Introduction, summarizes the purpose of the report, provides site background

information, summarizes the findings of the RI, and provides the report outline.

e Section 2.0, Remedial Action Objectives and General Response Actions, presents the RAOs,
identifies Applicable or Relevant and Appropriate Requirements (ARARs) and To Be Considered
(TBC) criteria, develops groundwater cleanup goals and associated General Response Actions

(GRAs), and provides estimates of the volumes of contaminated media to be remediated.

e Section 3.0, Screening of Remediation Technologies and Process Options, provides a two-tiered
screening of potentially applicable soil and groundwater remediation technologies and identifies the

technologies that were assembled into remedial alternatives.

e Section 4.0, Assembly and Detailed Analysis of Remedial Alternatives, assembles the remedial
technologies retained from the Section 3.0 screening process into multiple soil and groundwater
remedial alternatives, describes these alternatives, and performs a detailed analysis of these
alternatives in accordance with seven of the nine remedy selection criteria set forth in 40 Code of
Federal Regulations (CFR) Part 300.430 of USEPA's NCP.

e Section 5.0, Comparative Analysis of Remedial Alternatives, compares the groundwater remedial
alternatives on a criterion-by-criterion basis for each of the seven CERCLA analysis criteria used in

Section 4.

1.2 SITE BACKGROUND

The following paragraphs provide background information about the Site. Figure 1-1 provides the general

location map and Figure 1-2 shows general features of the site.

1.2.1 Site Description

The former NAS South Weymouth is comprised of approximately 1,440 acres located 20 miles southeast

of Boston in the Towns of Weymouth, Abington, and Rockland, Massachusetts. The Site is located in the

080904/P 1-2 CTO WE11
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middle portion of NAS South Weymouth (Figure 1-1), between Aircraft Taxiway No. 2, Trotter Road and

Shea Memorial Drive (Figure 1-2), within the Town of Weymouth.

This section presents background information on the Base and the Building 82 Site, including Base

history, study area setting, and site description and history.

1211 NAS South Weymouth

The Base is located primarily in the Town of Weymouth, Norfolk County, Massachusetts. Portions of the
Base also extend into the adjacent Towns of Abington and Rockland, Massachusetts; the Town of
Hingham forms the northeast boundary of the Base. The Base is located in an urban area, with primary

access from Route 18 in Weymouth.

NAS South Weymouth was commissioned during the 1940s to support dirigible aircraft used to patrol the
North Atlantic during World War Il. The facility was closed in 1949 and then reopened in 1953 as a naval
air station for aviation training. NAS South Weymouth was designated for closure under the Base
Realignment and Closure Act of 1990 (BRAC), as part of the BRAC Commission’s 1995 Base Closure
List (BRAC IV). In September 1996, operational closure of NAS South Weymouth began with the transfer
of aircraft to other Navy facilities, and through personnel reduction. Between 1996 and 1997, NAS South
Weymouth provided facilities for limited ground training to Marine and Naval reserve units (EA, 1998).
NAS South Weymouth was closed administratively under BRAC on September 30, 1997. Because of the
closure, the facility was placed in caretaker status under the supervision of NAVFAC Engineering
Facilities Northeast (EFANE) and is currently under the supervision of the BRAC Program Management
Office (PMO) Northeast. Several parcels have been transferred from the Navy to the local reuse

authority. Discussions regarding property transfer and reuse are ongoing.

As part of the Base closure, the Environmental Baseline Survey (EBS) investigations were conducted to
support the Navy's compliance with: the CERCLA Section 120, as amended by Public Law 102-426; the
Community Environmental Response Facilitation Act; and state and local real property transfer disclosure
notification regulations. In other words, the EBS investigations were conducted to support environmental
restoration programs, Base closure, and property transfers/leases. Phase | EBS investigations were
conducted in October and November 1995, for those areas of the Base property not already addressed
by the DOD Installation Restoration (IR) or Massachusetts Contingency Plan (MCP) programs
(MassDEP, 1996). They included visual inspections of all Base property and adjoining property, records
reviews, and interviews. The information collected during the Phase | EBS investigations was used to
identify specific areas of potential concern and to recommend the level of further investigation required at
each of these locations. Areas identified in the Phase | EBS Report (issued in November 1996) as

requiring additional investigation were designated as Phase Il EBS Review Item Areas (RIAs). Based on
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the Phase Il EBS investigations, RIAs where analytical results of environmental samples indicated

concentrations of chemicals exceeding screening criteria were designated as Areas of Concern (AOCSs).
AOCs were then investigated under CERCLA.

During the Phase | EBS, the NAS South Weymouth Fire Department Spill Response records were
reviewed; the records indicated that spills associated with aircraft refueling and maintenance occurred on
the Building 82 apron, close to the hangar. Fire Department personnel indicated that the regular practice
for spills on runways and taxiways was to wash the spilled material into the adjacent grassy areas. Many
of the investigations that followed the Phase | EBS, and that involved what is now the Building 82 site,
were conducted under specific RIAs and AOCs. These investigations are discussed in Section 1.2.2.
Based on the results of these investigations, it was recommended that additional investigation of the

Building 82 Site be conducted under CERCLA, as part of the IR program.

Primary data gathering efforts for the Site have been a comprehensive field study: (1) an initial Phase |
RI, which was implemented in 2005; (2) a Phase Il RI, which was conducted in 2006; and (3) a
supplemental RI investigation conducted in 2009 through 2010.

1.21.2  Building 82 (IR Site 10)

Building 82 (also referred to as Hangar 2) is located in the middle portion of the Base, between Aircraft
Taxiway No. 2, Trotter Road and Shea Memorial Drive. It is approximately 4,500 feet southeast of the
main entrance to the Base on Route 18. The land areas associated with the Building 82 Site that are not
occupied by the building footprint consist primarily of paved areas, with patches of maintained lawns and
successional grassland and shrubland. Forested and shrub wetlands are also present in the vicinity of
Building 82, but are separated from the building by a significant border of pavement, which extends more

than 100 feet beyond the building in most directions. The Site covers an area of approximately 10 acres.

A former aircraft hangar, Building 82 was constructed in 1956 as an aircraft hangar (maintenance facility)
for fixed wing aircraft. It was continuously used by the United States Marine Corps for that purpose from
1956 through 1996, when operations at the Base ceased. During that time, oils, lubricants, and solvents
necessary for aircraft maintenance were used and stored in the building. Following Base closure,
Building 82 was used for the storage of miscellaneous Navy-owned vehicles (i.e., plows, backhoes,
buses, etc.) until 2000. Building 82 is currently vacant; however, the building may be occasionally

occupied by Navy personnel during routine building maintenance inspections.
Building 82 is comprised of two main areas, the aircraft hangar and the shop/office area. The aircraft

hangar, located in the eastern portion of the building, is a large open area occupying the full height of the

hangar building and was used for aircraft maintenance and storage. The shop/office area, located in the
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western portion of the building, consists of a main level, mezzanines, and an upper level, each of which
was subdivided into numerous smaller rooms or shops for particular operations. During its use, the main
level housed several specific light industrial operations. The engineering drawings of the building indicate
that the main level included a carburetor shop, plating shop, paint and dope shop, weld shop, machine
shop, structures and hydraulics shop, engine shop, ordnance shop, radio shop, radar shop, electric shop,
battery locker, and small arms stores. The mezzanines, which are located above portions of the shop
area to the north, west, and south, consisted of office space, a motor generator room, and two
transformer switch rooms. The upper level of the shop/office area consisted of office space and
classrooms.

In addition to these operational areas, there was a complex network of subsurface drainage structures
and pre-construction features underneath the building. Many of these features are presumed to still exist,
while other features have been altered or removed during Base decommissioning activities. For example,
most of the subsurface drainage pipelines were either plugged or excavated in 1998, 2000, and 2006, as
part of an overall Base decommissioning effort implemented by the Navy to position the property for
transfer and re-use. Additional information on site features, including previous utilities and floor drain

systems, as well as modifications to these features, is presented in the subsections that follow.
Based on the RI Addendum investigations, the area east of the Building 82 southern apron has been
added as a potential source area and is comprised of Building 15, Building 41, and the paved areas

surrounding them. This is described further in Section 1.3.1.

Pre-Existing Site Features

Prior to construction of Building 82, a roadway with a north-south alignment was located within the area
now occupied by the hangar portion of the building. Along the road right-of-way were several utilities
including water, storm drain, electrical and communication lines, sanitary sewer, sprinkler pipe, and a jet
fuel pipeline. As-built drawings show these utilities were rerouted around the building when it was
constructed, and remaining features were abandoned or salvaged. All pipelines were salvaged. There
were also two drainage ditches: one in a north-south alignment from Houghton Street which passed
under the shop/office part of the building (Ditch 1), and the other in a northwest-southeast alignment
(Ditch 2) that merged with Ditch 1 near the southwest corner of the building. The elevations of these
utilities and ditches are not known; however, it can be inferred from the engineering drawings that they

likely ranged from 6 to 8 feet below grade.
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As-Built Drainage Features: Drainage Ditches and Floor Drainage System

The surface water drainage pattern was substantially changed for the construction of Building 82.
Drainage Ditch 1 from Houghton Street was rerouted through pipes to the existing ditch about 300 feet
north of Building 82. This ditch currently drains into two 42-inch storm sewers which pass under the Site
just west of Building 82 and discharge into an existing ditch about 250 feet south of the building.
Drainage Ditch 2 was replaced with a new ditch located between the Site and Taxiway No. 2 to the west,
and Trotter Road to the south. This existing ditch carries most of the Site drainage and empties into the
same ditch that receives the discharge from the two 42-inch storm sewers. It is assumed that Ditches 1

and 2 were filled during construction of the building.

Building 82 was constructed with 17 floor drains (see Figure 1-3). Twelve large floor drains were located
in the hangar portion of the building. The remaining five drains were located in the shop/office area of the
building. The hangar floor drains discharged into four parallel cast-iron pipes [Floor Drain System
(FDS)-1, I, 11, and IV] that began in the hangar area and flowed from east to west to gas-trap manholes
located just outside the west wall of the building. Drainage from trenches located beneath the large
hangar doors on the north and south sides of the building also discharged into the hangar floor drain
system through six lateral cast-iron pipes of 6-inch diameter. The four hangar drainage lines began with
a 10-inch diameter pipe and stepped up in diameter at the confluence of each floor drain, to 12 inches,
then to 15 inches, before they entered the gas trap manholes. The floor drainage from each of the gas-
trap manholes was connected to one of the 42-inch storm sewers, described in the previous paragraph,

through short 15-inch diameter cast-iron connector pipes.

The six drains located in the shop/office area of the building are independent of the hangar floor drain
system. Of the six drains in the shop/office area of the building, D5 was connected to the sanitary sewer.
The other five drains, D1, D2, D3, D4, and D6, were routed through pipes to discharge into one of the two
42-inch storm sewers. Drain D1 consisted of three floor drains and one spray-booth drain located in the
carburetor/pump testing shop, the paint and dope shop, and the plating shop located in the northwest
corner of the building. The paint-booth drain was located in the paint shop. This system was connected
to a 3-inch pipe that exited the building and discharged into an 8-inch storm sewer before discharging into
one of the 42-inch storm sewers via gas-trap manhole 1 (GTM-1). Drain D2 was made up of inlets from a
tank spray-booth and degreaser unit located in the machine shop area. These two drains joined one of
the sub-floor 8-inch roof drain lines, which discharged directly into one of the 42-inch storm sewers. Drain
D3, located in the engine shop area, joined another 8-inch roof drain line, which discharged directly into
one of the two 42-inch storm sewers. Drain D4 was located in the battery locker room along the south
side of the building and drained into a 3-inch line that exited the building and joined an 8-inch storm sewer
along the south side of the building before discharging directly into one of the 42-inch storm sewers.

Drain D6, located in the electric/radio shop and found to be connected to a sump pump, joined another
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8-inch roof drain line, which discharged directly into one of the two 42-inch storm sewers. During the

removal of drain D6, two pieces of pipe were left in place due to engineering concerns.

Pollution Abatement Modifications to the Floor Drainage System

Plans prepared in 1977 show modifications to the floor drainage system to connect some floor drain
features to the sanitary sewer system as part of a pollution abatement project. The four gas trap
manholes were connected by a new 4-inch line to intercept the floor drainage, pass it through an oil-water
separator unit, and then connect it to an existing 5-inch sanitary sewer line just south of the building.
Other modifications disconnected drain D1 (carburetor/pump testing shop, paint and dope shop, and
plating shop) and D4 (drain from the battery locker area) from the storm sewer system and connected
them to the sanitary sewer system. Lines that had connected D1 and D4 to the storm sewer systems
were either abandoned or plugged. Drains D2 and D3 remained connected to the storm sewer system
and D5 remained connected to the sanitary sewer system. The 1977 plans indicated that each of the
15-inch lines that connected the gas trap manholes to the 42-inch storm sewers were plugged in order to
force all floor drainage into the new sanitary sewer line. However, during an inspection in 1998, it was
discovered that these lines were not plugged (Foster Wheeler Corporation, 1999). Therefore, it is
possible that even after the 1977 pollution abatement project, floor drainage may have continued to enter
the storm sewer system. Almost all sections of the drainage system were either plugged or removed in

1998, 2000, and 2006, as part of Base decommissioning activities.
The historical investigations and removal activities performed at the Site, including decommissioning
activities that affected the nature and configuration of the subsurface structures and features underlying

Building 82, are summarized below.

1.2.2 Site Investigations and Removal Actions

Prior to or during implementation of this FS, several environmental studies and removal actions were
conducted under CERCLA authority for Building 82, which were presented in detail in various reports.

Key reports containing Site information are:

¢ Removal Action Report for Building 82 (Hangar 2), Foster Wheeler Environmental Corporation, March
1999 - In September 1998, a removal action was conducted as part of Base closure activities.
Activities included emptying and cleaning the four interior floor drain systems and the four gas trap

manholes, and disassembling, cleaning, and removing an oil-water separator (OWS).
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e Removal Action Report for Floor Drain System Removals, Hangar 2 (Building 82), Foster Wheeler,
April 2001 - Between June and September 2000, a second removal action was conducted to remove

the four floor drain systems and assess soil conditions beneath the drainage pipes in Building.

e Draft Closeout Report for Review Item Area 61, TACAN Outfall Excavation, Storm Water Drainage
System Cleaning and Associated Ditch/Swale Excavation, TtFW, July, 2004 - The drainage ditch
located west and south of Building 82 was investigated and addressed as a component of the
NTCRA conducted for AOC 61 in November and December of 2002.

e Final Removal Action Report for Floor Drain Removal Activities (Hangar 2), TtEC, February 2007 -
Between April and June 2006 a removal action was conducted to remove six distinct floor drain
systems from the interior of the shop/office area in Hangar 2 and to assess soil conditions beneath

each system.

« Phase | Initial Site Investigation Report, Building 82 Site, TtNUS, February 2000 - Based on soil data
obtained during the 1998 removal action, the MassDEP was notified of site conditions and a Phase |
Site Investigation was conducted at the Site. As part of the Phase | Site Investigation, additional field
activities were conducted at the Site by ENSR (under contract to TtNUS) in June and July of 1999 to

further define the nature and extent of contamination.

e Final Phase Il Environmental Baseline Survey Decision Document for Review Iltem Area 30A, Spills
on Hangar 2 Apron, Stone & Webster, December 2002 - The Phase Il EBS obtained data for various
RIAs to assess environmental conditions and determine whether additional actions were needed.
Results of the Phase Il EBS were used to produce a Decision Document for RIA 30A, “Spills on

Hangar 2 Apron”.

e Limited Due Diligence Assessment, Building 82, ENSR, June 2003 - In April and May 2003, ENSR
performed a Limited Due Diligence Assessment to provide preliminary environmental data for the

developer of the NAS South Weymouth property.

e Access Road Excavation, Environmental Partners, September 2007 — The western side of the grassy
area north of the site was excavated during construction of an access road. Soils were screened for
VOCs and removed if concentrations were above the RCS-1 criteria. Soils meeting geotechnical and

environmental criteria were returned to the excavation.
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¢ Remedial Investigation, Building 82, TtNUS, February 2010 — The RI described the investigations and
data evaluation activities conducted in order to assess the nature, extent, fate, and risk associated

with contamination in soil, groundwater, surface water, and sediment at Building 82.

e Remedial Investigation Addendum, Building 82, TtNUS, July 2011 — A supplemental investigation
was performed to further delineate the extent of contamination of the shallow and deep dissolved-

phase trichloroethene (TCE) plumes.

e Maintenance Action and Additional Investigation, TtEC, August 2011 — A maintenance action was
performed in accordance with the scope agreed upon by the Navy, EPA and MassDEP. The work
included: completion of soil borings and soil sample collection; limited soil excavation in two areas;
and removal GTMs and associated piping followed by excavation of impacted soil. Confirmatory soil

samples were collected from each excavation area.

1.2.3 Surface Water Hydrology

Surface runoff from the building and its concrete apron flows into catch basins located at the outer edges
of the apron that discharge into the drainage ditches along perimeter of the Site. The ditches discharge
into the Base’s storm drainage system, which flows to the Tactical Air Navigation (TACAN) outfall and
ultimately into French Stream. Runoff in the area east of the Building 82 southern apron is directed to the
storm drain system via catch basins that connect to the storm drains and eventually to the outfall south of
the Hangar 2 apron. Most of the surface water runoff from the center of Building 15 west to the
Building 82 drainage ditches appears to drain into the outfall. Storm drains and catch basins in the vicinity

of Building 15 are situated primarily above the water table.

1.2.4 Ecological Setting

The Site includes the unoccupied Hangar 2 building and associated paved surfaces; the storm sewer
system; two open drainage ditches; and the unpaved grassy area located adjacent to the ditches, outside
of the paved sections. In general, the ecological habitat in the immediate vicinity of the Building is limited
by the extensive pavement and urbanization. A limited upland successional community occurs in the
non-paved grassy portion of the area near Building 82. The majority of vegetation in this area is
grassland and old-field community. No federally protected species are expected to live on the Site,
however, it is possible that bald eagles and peregrine falcons could occasionally be observed. No
potential vernal pool habitat, as defined in the Massachusetts Wetlands Protection Act (M.G.L. c. 141s.

40) and its implementing regulations (310 CMR 10.00), is present at the Site.
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1.2.5 Geology

Three general geologic units have been identified at the Building 82 Site: fill (artificially placed), native
overburden, and bedrock. Geologic cross sections are provided in Figures 1-4 through 1-8. Additional
geologic cross-sections are discussed in Section 3.3.2 of the RI report. The Site overburden, including
the fill layer, consists of approximately 25 to 40 feet of unconsolidated materials. Fill material of various
types was either imported from off-Base or relocated from elsewhere on the Base. Sandy fill material was
observed in areas throughout the Building 82 Site, with a thickness ranging from 0 to approximately
16 feet below ground surface (bgs). The native overburden materials consist predominately of sand and
gravel with varying amounts of silt. Overburden deposits have been grouped into three geologic units
(sand and silt, sand and gravel, and glacial till) based on boring log descriptions. In general, the native
overburden units described below are listed according to the depth at which they occur (shallow to deep),
however not all units are present at each boring location and fill overlies the native units in some areas.

The native overburden units can be classified as follows:

Sand and Silt — Fine-to-coarse sand, silty sand, and silt are present within the overburden in thicknesses
ranging from O to approximately 35 feet. A lack of gravel in this unit was used to help distinguish it from
the overlying sandy fill (where present) and the sand and gravel unit. Some of these materials may have

been glaciolacustrine in origin, some deposited in glacial meltwater lakes and ponds.

Sand and Gravel — This unit is identified by well-graded sands (fine to coarse) and gravels with trace
amounts of silt and clay; it is interpreted to have been deposited by glacial meltwaters. This unit is
predominant in borings in the north-central part of the Base, including the Building 82 Site, and ranges

from O to approximately 14 feet in thickness.

Glacial Till — Glacial till deposits are unstratified, and widely heterogeneous in their grain-size distribution,
potentially including clay size to boulder size materials. According to the Building 82 boring logs, a unit
comprised of sand, silt, and gravel with varying amounts of clay and rock fragments is interpreted as till
based on composition and relatively higher density. This unit ranges from 8 to 40 feet in thickness. As
previously stated, two types of till have been described basewide: a sandy upper till and a more compact
lower till, characterized by less sand and a higher percentage of silt and clay. The unit is described on
the geologic cross sections as “sand, silt, and gravel (potential till)” to be consistent with the physical
descriptions on the boring logs and the interpretation provided here. In general, glacial till found on the

Base is predominately gray in color, in contrast to fill material which is predominantly tan or brown.

Bedrock core samples indicate the Site is underlain by Dedham Granite. The granite is weathered,

fractured, medium to coarse-grained, and light grayish-pink to greenish-gray in color. Bedrock elevation
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measurements indicate the bedrock surface dips to the southwest and southeast into a trough located in

the vicinity of the 42-inch storm sewers on the west side of Building 82.

1.2.6 Hydrogeology

Although the general direction of overburden groundwater flow at the Base is toward the southwest,
groundwater level measurements at the Site indicate that the localized overburden groundwater flow at
the Site diverges from this general flow pattern, likely because of the influence of the two 42-inch
diameter storm sewers that bisect the Site and the drainage ditch along the Site's west and south
perimeter. In both the shallow and deep overburden, groundwater at the Site appears to flow toward the
two 42-inch storm sewers and converge in the area west of Building 82, where there is a depression of
the groundwater surface in both the shallow and deeper portions of the overburden. The depression in
the groundwater surface appears to be influenced by leakage to the storm sewers and/or groundwater
flow through the bedding surrounding the storm sewers. Groundwater contour maps for the shallow and
deep overburden from the October 2006 (seasonally low water table conditions) and April 2007
(seasonally high water table conditions) groundwater elevation monitoring events were generated in the
RI and are shown in Figures 1-9, 1-10, 1-11, and 1-12, respectively. Groundwater velocities calculated
from the results of the October 2006 and April 2007 groundwater elevation monitoring events are
provided below. This information is used within the FS for evaluation and preliminary design of remedial

alternatives.

Seasonal low groundwater conditions (October 2006)

e Shallow overburden aquifer - 1.59 feet per day (ft/d)
e Deep overburden aquifer - 0.0211ft/d)

Seasonal high groundwater conditions (April 2007)

e Shallow overburden aquifer - 2.28 ft/d
e Deep overburden aquifer - 0.0373 ft/d

A comprehensive synoptic water level round was conducted on April 21, 2011 as part of the RI
Addendum activities. The shallow groundwater contours show an overall trend of groundwater flow to the
southwest with localized flow to the west-southwest at Building 81 (possibly because of recharge from the
unpaved area to the northwest) and immediately west of Building 82 where flow may be influenced by the
bedrock trough and storm drains. Deep overburden groundwater flow is similar to that of the shallow
overburden, with an apparent trough in the vicinity of B81-MW-47] and an area of relatively flat
groundwater south and southwest of Building 15. Shallow and deep overburden groundwater contour
maps are shown in Figures 1-13 and 1-14, respectively. The contour maps indicate groundwater flow

generally to the southwest, with an essentially flat water table south of Building 15.
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1.2.7 Nature and Extent of Contamination

This Section summarizes the nature and extent of chemicals detected at the Site as reported in the RI
Report (TtNUS, 2010) and RI Addendum (TtNUS, 2011). Full details of the specific sampling
locations/depths and the sample results compiled from the RI programs are available for review in
Section 4 of the RI and the RI Addendum. The Navy's investigations at the site included sampling soll,
groundwater, surface water, and sediment. The five soil sub-groups evaluated are: (1) exposed surface
soil (to depths up to 2 feet bgs), (2) unexposed surface soil; (3) soil from 2 to 8 feet bgs; (4) subsurface
soil from 8 to 20 feet bgs; and (5) subsurface soil deeper than 20 feet bgs. Because of shallow bedrock
in the eastern portion of the TCE plume, the definitions of shallow and deep overburden aquifers were
revised in the Rl Addendum and are carried forward into this FS. Shallow overburden groundwater is
considered to be from wells crossing the water table or from groundwater profiling samples collected
immediately at or below the water table (e.g., the shallowest sample). All other groundwater samples are

considered to be from the deep overburden.

Surface water results are divided into two sub-groups: samples collected from the storm sewer and those
collected from the drainage ditch. Sediment results are presented in one group (all sediment samples
were collected from the drainage ditch). Chemical parameters analyzed included Target Compound List
(TCL) volatile organic compounds (VOCs), TCL semivolatile organic compounds (SVOCSs), volatile
petroleum  hydrocarbons/extractable petroleum  hydrocarbons (VPH/EPH), TCL pesticides,
polychlorinated bi-phenyls (PCBs), and Target Analyte List (TAL) inorganics. The detections were
compared to regulatory and risk-based screening criteria identified in the RI Work Plan (TtNUS, 2006),
and background concentrations. USEPA Region 9 Preliminary Remediation Goals (PRGS),
Massachusetts Maximum Contaminant Levels (MCLs), and non-zero Federal Maximum Contaminant
Level Goals (MCLGs) were used as regulatory screening criteria. Risk-based screening criteria were

compared to evaluate risks to human health and the environment.

Numerous VOCs were detected in Site soil, groundwater; and to a lesser extent surface water. The
individual VOCs were generally detected at a low frequency and at relatively low concentrations. Only
groundwater has VOC concentrations exceeding risk based criteria (Region 9 PRGS) in more than one
sample. TCE exceeded its PRG in 14 of 135 samples.

Numerous SVOCs, mainly polycyclic aromatic hydrocarbons (PAHSs), were detected in Site soil and
sediment. Fewer SVOCs were detected in groundwater and surface water. The predominant PAHs
detected in soil and sediment are benzo(a)pyrene, benzo(a)anthracene, benzo(b)fluoranthene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene. These compounds were most widely detected and

present at the highest concentrations in exposed surface soil and sediment. Naphthalene is the most
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frequently detected PAH in groundwater (occurring in 10 of 84 samples) and is present at concentrations
exceeding Region 9 PRGs in 7 of the 10 samples. Naphthalene was present in groundwater mainly in

two areas, downgradient from GTM-2 and drain D5.

Pesticides were detected in all media sampled at the Site. However, the pesticides were generally

detected infrequently and at low concentrations.

PCBs were detected in all media sampled at the Site. Aroclor-1260 is the only PCB detected in all media
except deep groundwater. Aroclor-1260 was generally detected at low concentrations (not exceeding the
Region 9 PRGs). A different PCB, Aroclor-1248, was detected in deep groundwater samples. Aroclor-
1248 was detected and exceeded the Region 9 PRG in 4 of 12 deep groundwater samples analyzed as
part of the 2006 RI investigations, including upgradient sample GW-MWO07D-1006. The wells with PCB
detections in 2006 were resampled in 2009; there were no PCBs detected in either the filtered or
unfiltered samples. Additional monitoring for PCBs is discussed in subsequent sections in order to

confirm that PCBs remain below Region 9 PRGs and if additional actions are warranted.

Numerous metals were detected in all media sampled at the Site. Four metals (arsenic, manganese,
vanadium, and iron) are present in all media at concentrations exceeding Region 9 PRGs. However,
concentrations of these metals in most samples are below Base background concentrations (where
background values are available) and there is no apparent pattern of distribution of the elevated metals
concentrations that would indicate a source of these metals. Reducing conditions in the aquifer can

mobilize metals and thus contribute to the elevated metals concentrations in site groundwater.

1.3 CONTAMINANT FATE AND TRANSPORT

Generally, low concentrations of VOCs, SVOCs, pesticides, PCBs, and metals are present in Site sail,
groundwater, surface water, and sediment. A limited number of chemicals in each of these contaminant
classes were detected in some Site samples from each media at concentrations exceeding risk-based
screening levels and Base background concentrations. The presence of these substances at the Site
appears to be a result of: past activities at the Site relating to its former use as an airplane hangar; the
onsite migration of contaminants from off-site sources; and anthropogenic and natural background

conditions.

Contaminants that appear to be present as a result of past Site activities include: 1,1,1-trichloroethane
(TCA), 1,1-dichloroethane (DCA), TCE, benzene, 1,24-trimethylbenzene; benzo(a)pyrene,
benzo(a)anthracene, benzo(b)fluoranthene, dibenz(a,h)anthracene, and naphthalene; Aroclor-1260; and
possibly Aroclor-1248 detected in groundwater in the western portion of the Site. Other VOCs [including
methyl tert-butyl ether (MTBE)] and Aroclor-1248 that were detected in groundwater in the eastern portion
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of the Site appear to have migrated there from off-site sources. Low levels of pesticides and metals were
also detected in Site media. However, pesticide presence appears to be related to general use of
pesticides on the Base and metals presence is likely a natural background condition. A summary of the
likely sources, transport pathways, and environmental fate of the contaminants detected at the Site during
the RI and supplemental RI investigations is presented below. Sampling results from RI activities are

included in Appendix A.

1.3.1 On-Site Sources

TCE Plume

As previously mentioned, the Rl Addendum was completed to supplement the Rl and further delineate
the extent of contamination of the shallow and deep TCE plumes. The Rl Addendum identified additional
sources of groundwater contamination, including the storm sewer system southeast of Building 82. Since
the TCE plumes delineated in the RI Addendum showed the TCE origin to be outside the original site

boundaries, the Site was expanded to include the full TCE plume and Building 15.

TCE was detected in shallow and deep groundwater at relatively low concentrations (maximum 25 ug/L),
with 14 detections above the MCL. One MCL exceedence was detected in shallow groundwater and

13 MCL exceedences were detected in deep groundwater.

Figure 1-15, from the Rl Addendum, shows that the shallow overburden TCE plume is elongated from
northeast to southwest. The southwest end of the plume terminates at MW-202S, by the storm sewer

outfall.

The deep overburden groundwater results are shown in Figure 1-16, from the Rl Addendum, which
depicts an elongated plume extending from the southwest corner of Building 15. None of the
concentrations in the vicinity of Building 41 or within the Building 15 footprint were above 5 pg/L.
Concentrations ranged up to a maximum concentration of 25 pg/L east of MW-10D. However, this
maximum concentration represented a depth of 16 to 20 feet bgs. This location is between well MW-10D
(screened at 32 to 42 feet bgs) and profiling location H-04 (maximum depth of 30 feet bgs), so the

concentration detected appears to be at least 10 feet above the top of bedrock.

The eastern side of the 10 pg/L contour coincides with catch basin C612, suggesting that the catch basin
near the west side of Building 15 could be the source. Figure 1-17 shows the 1 pg/L and 5 pg/L contours
for the deep plume and the 1 pg/L contour for the shallow plume superimposed over the storm drain
system. The 1 pg/L deep groundwater contour encompasses the entire local storm drain system, moving
from C612 southeast to C613, then north to M137/C609, west to M138, and then out to the outfall.
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As mentioned above, the closest catch basins to the apparent source of the plume are C612 and C613,
which are 3.31 and 4.95 feet bgs. The elevation of the C612 rim was 153.26 feet (NAVD 88). The
closest groundwater profiling location is B82-J-05. The shallow sample at this location was collected from
6-10 feet bgs (TCE not detected) and the deep sample was collected from 2-0-22 feet bgs (14 pg/L TCE).
There are two likely explanations for the lack of residual TCE in the nearby B82-J-05 sample: 1) during
the field effort, the DPT samples were not put immediately adjacent to the catch basins in order to avoid
potential damage to utilities; and 2) TCE in the shallow overburden groundwater may have entered

through leaks into the catch basin and pipe material and thus migrated through the storm sewer system.

The pattern of contamination within the shallow overburden follows the path of the storm sewer, and the
maximum concentrations within the deep overburden appear to follow a path from the southwest corner
of Building 15 in the vicinity of the catch basins (which connect to the same storm sewer in the vicinity of
the shallow groundwater concentrations). Given that the pattern of TCE contamination is bounded by
non-detect concentrations (including non-detect groundwater profiling concentrations along the west side
of Shea Memoaorial Drive as part of the Building 81 RI), the entire area is paved and has few other entry
routes to groundwater, and Building 15 was a vehicle maintenance facility, Navy considers the catch

basins to be most likely route of contamination.

Analysis of natural attenuation parameters (ORP and DO) suggest that TCE may be anaerobically
biodegraded in the deep overburden groundwater. No daughter products of TCE were detected in any of

the samples; therefore, biodegradation appears to be minimal.

Other On-Site Sources

Five primary on-site sources of contaminants detected in Site soil, groundwater, surface water, and
sediment were identified in the Rl based on evaluation of the concentrations and distribution of
contaminants, contaminant properties, and the physical characteristics of the Site. Two of these locations
were addressed as separate maintenance actions; see the Final Maintenance Activities Completion
Report, TtEC, 2011, for details. These five sources are identified below and discussed in the following

paragraphs in relation to the contaminants detected in Site media.

¢ Releases of liquid waste (fuels and solvents) from GTM-2, located immediately west of Building 82 at
the terminus of FDS- 2.

e Releases of liquid waste (fuels and solvents) from a section of floor drain D5 between FDS-2 and
FDS-3 in the shop area of Building 82.
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e Exhaust from aircraft operating at and near the Site.

e Historical leaching of contaminants (PCBs) from the drainage ditch along the western perimeter of the
Site.

e Subsurface site features (former roadway and drainage ditches) abandoned prior to construction of
Building 82.

GTM-2 Release Area

Most of the maximum concentrations of VOCs and SVOCs detected in Site groundwater and VOCs
detected in soils were found in samples collected in the area around and downgradient from GTM-2 at the
approximate depth of the base of the manhole (11 to 13 feet). Elevated concentrations of some of these
contaminants were also detected in deeper samples in the area, but the concentrations generally

decreased with depth below 13 feet bgs.

Contaminants were likely released into the soil and groundwater surrounding GTM-2 until Base
operations ceased in 1996 (and discharge of liquids into the floor drain system ceased). Minor releases
may have continued until the source material was removed from the manhole during drain system
cleaning in 1998. Since completion of the GTM cleaning, contaminants sorbed to soil in the vicinity of
GTM-2 may have remained as a continuing source of dissolved contaminants to groundwater. Based on
groundwater flow directions described in Section 3.3.2 of the RI, dissolved contaminants from this area
may migrate in groundwater by advection toward and into the eastern storm sewer, where preferential
flow in the sewer and bedding materials transport them south-southeastward. Contaminants in surface
water within the storm sewer may discharge to the drainage ditch at the south of the Site. Contaminants
migrating within the bedding materials may discharge into the drainage ditch or continue migrating farther

south.

GTM-2, along with the other three GTMs, was removed in 2010 as part of a maintenance action (TtEC,
2011). Piping associated with each GTM was removed as was impacted soil in each of the four
excavations. None of the confirmatory samples collected from the sidewalls and floor of the excavations

exceeded the cleanup criteria.

Floor Drain D5 Release Area

Several VOCs, including benzene, 1,2,4-trimethylbenzene, and naphthalene were detected at

concentrations exceeding Region 9 PRGs in groundwater samples from profiling location GP-D02, near
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the north end of Drain D5. Low concentrations of 1,2,4-trimethylbenzene and naphthalene, as well as

several other PAHs, were detected in soils in the adjacent direct push technology (DPT) boring location.

The concentrations of contaminants in the soils and groundwater in this area were low relative to those
detected near GTM-2. Based on these data, small releases of liquid waste (primarily fuels) may have

occurred from drain D5 in the shop area of Building 82.

Soil samples were collected from borings completed at floor drain D5, and also D4 and D6, as part of the
2010 maintenance action (TtEC, 2011). The analytical results were screened against the cleanup criteria

established in the work plan; there were no exceedances.

Exhaust from Aircraft Operating at and Near the Site

The likely sources of most of the PAH contaminants detected in Site soil and sediment are residuals from
fuel spills on the apron areas and/or deposition of airborne products of incomplete combustion from the
exhaust of aircraft operating at and near the Site. The basis for this conclusion is that the predominant
PAHs detected on the Site (benzo(a)pyrene, benzo(a)anthracene, benzo(b)fluoranthene,
dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene), and naphthalene are ubiquitous products of incomplete
combustion of organic matter such as fuels, and that these compounds were most widely detected and
present at the highest concentrations in exposed surface soil and sediment. These compounds were
detected less frequently and at lower concentrations in unexposed surface soils and subsurface soils, and

both their concentrations and frequency of detection generally decreased with depth.

The presence of these PAHSs in covered and subsurface soils may be explained by the fact that much of
the area was filled during Base construction and existing soils were further disturbed and reworked during
construction of Building 82. Consequently, PAHs that were deposited on surface soils in the past, both
on the Site and in areas that were sources of the fill materials now present on the Site, may have been
moved into the subsurface, adsorbed to the fill materials and reworked surface soil. The absence of
these PAHs in groundwater and drainage ditch surface water is attributable to the relative insolubility of

these compounds and their strong sorption potential.

Past Leaching of PCBs from the Western Site Drainage Ditch

The drainage ditch located along the western Site perimeter may be a source of Aroclor-1248 detected in
groundwater in 2006 at wells MW-11D and MWO08-016D in the western portion of the Site. The ditch west
and southwest of the Site was the subject of a removal action conducted in 2002 to address sediments
containing PCBs, SVOCs, and metals at concentrations above risk-based criteria. Prior to the removal

action, PCBs present in surface water in the ditch may have migrated to groundwater during periods of
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surface water discharge into groundwater. However, the absence of PCBs in the groundwater samples
collected in 2009 suggests that the PCBs previously detected were either intermittent, sorbed onto sail
particles in the groundwater (this appears unlikely, as no correlation was found with sample turbidity), or a
result of cross-contamination (also unlikely, as two different Aroclors were found in different wells, and the

samples with PCBs were collected over a period of at least 2 weeks).

Former Roadway and Drainage Ditches

Portions of the site had been backfilled and re-graded prior to construction of Hangar 2. A roadway and
pipelines originally ran north-northwest to south-southeast across the center of the site, and two drainage
ditches connected just south of the current facility. During test pit excavation, remnants of what appeared
to be the original roadway (a bituminous material) and pipelines were encountered. One test pit targeted
the former ditch, which may have been a preferential pathway for subsurface contamination or

contaminated directly while in use.

The test pit did not reveal significant differences between apparent ditch material and the surrounding fill,
so the ditches do not appear to be likely conduits for groundwater contamination. Soil samples that were
collected beneath former site features had elevated metals and SVOC concentrations, and the sample
collected directly beneath the bituminous material had elevated pesticide and PCB concentrations.
However, downgradient wells did not have elevated concentrations of these relatively insoluble

compounds.

1.3.2 Potential Off-Site Sources

The evaluation of Site data indicates that some of the contaminants detected in Site groundwater may be
migrating onto the Site from sources located northeast and east of the Site. These potential off-site

contaminant sources are discussed below.

Potential Source of TCE East-Southeast of the Site

The position of the two plumes strongly suggests that some amount of TCE was released or otherwise
transported into the catch basin (C612) closest to the south side of Building 15. A portion of it may have
penetrated through the brick walls or floor of the catch basin and moved with the flow of groundwater
toward the west. Another portion appears to have travelled within the storm sewer north and then west,
causing a larger plume with concentrations less than 1 ug/L. Shallow groundwater concentrations may
have been greatly reduced over time by either preferential groundwater flow (either natural or via backfill,

such as would be expected in the former UST No. 12 tank grave) or by dilution from a leaking sewer pipe.
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Alternately, TCE in the shallow groundwater may have been degraded preferentially because of favorable

conditions.

Pipe, manhole, and catch basin inspections were performed as part of the TACAN Outfall closeout report
(TtEC, 2008). The locations in question (manholes 137 through 139 and catch basins 608 through 613)
were examined during inspections 4 through 10 on October 31 and November 4, 2002. All sections were
found to be in fair condition, except for the connections between (1) manhole 137 and catch basin 609

and (2) catch basin 609 and catch basin 608, which were in excellent condition.

TCE was not detected on the west side of the north-south storm sewers in either the deep or shallow
groundwater, so the TCE may have either been degraded (although no daughter products have been
detected) or moved vertically either into the bedrock or up into the shallow zone before exiting through the

outfall.

The storm sewer system implicated does not intersect with any storm sewers in the vicinity of the Building
81 site or any of its associated plumes. In addition, of the 72 samples collected for the supplemental
groundwater profiling investigations, no other chlorinated solvents have been detected. Two shallow
groundwater samples in the area contained low concentrations of tetrachloroethene (PCE) (less than the
MCL); however, these samples were from B82-MW-03 and B82-MW-203S, more than 100 feet from the

existing shallow TCE plume.

The absence of PCE, the TCE concentrations less than 0.5 pg/L for wells B81-MW-48l and B81-MW-49I|
upgradient of the plume, and the absence of connecting preferential pathways between the two sites

indicate that the TCE concentrations are not associated with contamination from Building 81.

Potential Source(s) of MTBE Northeast of the Site

MTBE is the most widely distributed VOC in Site groundwater, but it was not detected in Site soil or
sediment. MTBE is widely distributed in deep groundwater extending from upgradient locations MW-07D
and MW-201D north and northeast of Building 82, south to the building’s southern edge, and west to
areas immediately west of the storm sewer lines, where there is generally an upward vertical gradient
from the deep to shallow overburden. However, in wells located farther west (MW-11D and

MWO08-016D), where the groundwater flow direction is generally from west to east, MTBE is not detected.
The pattern of MTBE distribution in deep groundwater wells, in combination with general groundwater

flow directions at the Site and the absence of MTBE in Site soil, indicate that the MTBE detected in Site

groundwater is from an off-site source to the northeast of the Site. It is likely that the limited presence of
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MTBE in shallow groundwater is a result of the more extensive deep groundwater contamination

discharging upward to shallow overburden.

1.3.3 Background Conditions

Gamma chlordane and heptachlor epoxide are manufactured chemicals that were historically used as
pesticides in the United States. These and many other pesticides are very persistent in the environment.
Based on these factors, the low frequency of detection and generally low concentrations of pesticides in
all media, the absence of a significant presence of pesticides in Site soil and sediment, and the presence
of pesticides in upgradient groundwater samples, it appears that pesticide presence in Site media is not
related to Site operations or activities. Pesticide presence is likely a background condition related to

general pesticide use on the Base.

Four metals (arsenic, manganese, vanadium, and iron) are present in Site samples from all media, often
at concentrations exceeding Region 9 PRGs. However, concentrations of these metals in most samples
are below Base background concentrations (where background values are available) and there is no
apparent pattern of distribution of the elevated metals concentrations that would indicate a source of
these metals. Arsenic, manganese, vanadium, iron, and many other metals are naturally occurring
elements present in bedrock. Soils are generally derived from bedrock and are comprised of metals
occurring naturally in the rock; therefore, many metals are ubiquitous in soils and other media, at varying

concentrations.

Based on the natural presence of arsenic, manganese, vanadium, and iron in the earth’s crust; the
presence of these metals in all media, predominantly at concentrations below Base background levels;
and the absence of a defined distribution pattern of elevated metals concentrations at the Site, it appears
that presence of these metals in Site media is not related to Site operations or activities. The ubiquitous

presence of these metals in Site media is likely a natural background condition.

1.4 RISK ASSESSMENT

The following sections summarize the Rl human health and ecological risk assessments for the Site.

1.4.1 Human Health Risk

A baseline human health risk assessment (HHRA) was conducted to identify potential risks from
contaminants in soil, groundwater, and drainage ditch sediment and surface water at the Building 82 Site.
The data used in the risk assessment represent site conditions after completion of the drain removal

actions mentioned in Section 1.2.2.
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Potential unacceptable risks were identified in the HHRA for future residents primarily from use of
groundwater as drinking water, and for future construction workers from inhalation of dust and inhalation

of volatile contaminants in trench air.

For future residents, under the reasonable maximum exposure (RME) conditions evaluated, groundwater
used as drinking water is the only pathway with single medium and organ-specific hazard indices (HIs) for
non-carcinogenic effects exceeding 1 and the only medium with cancer risks exceeding the USEPA
cancer risk range (10 to 10°). The calculated RME non-carcinogenic His and cancer risks for future
adult and child residents use of groundwater as drinking water are: HI = 9 and cancer risk = 1 x 10™
(adult) and HI = 31 and cancer risk = 2 x 10 (child). Note that the adult resident cancer risk is equal to
but does not exceed the upper limit of the USEPA cancer risk range. The calculated RME lifetime cancer
risk (including exposure to all media) for future residents is 4 x 10®. The major contributors to the RME
His greater than 1.0 in groundwater are: manganese and arsenic. The major contributors to cancer risk
greater than 1 x 10 in groundwater are arsenic, TCE, n-nitroso-di-n-propylamine (NNPA), Aroclor-1248,
heptachlor epoxide, benzene, 1,1-DCA, PCE, and chloroform, which have been retained as
Contaminants of Concern (COCs) for the Building 82 Site. The locations and comparative levels of TCE

and manganese are depicted on Figures 1-15 through 1-19.

While the HHRA found that there was a potential risk for future construction workers from inhalation of
dust and volatiles in trench air, additional risk analysis performed since the time of the HHRA has shown
that no construction worker risk is present at the Building 82 Site. In addition, the 2010 maintenance
action removed COCs in soils. The HHRA also concluded that no unacceptable risks to building
occupants or residents exist from surface water, or from inhalation of volatile constituents in groundwater

at the Building 82 Site. No unacceptable risks to human health were identified in soil or sediment.
Human health risk assessment calculations prepared for the FS are included in Appendix B.

1.4.2 Ecological Risk

An Ecological Risk Assessment (ERA) was conducted to evaluate the potential for adverse ecological
impacts of site-related contamination in exposed surface soil and drainage ditch surface water and
sediment, and to determine the need for further investigation and/or remedial action at the Site. Although
several chemicals were initially selected as contaminants of potential concern for ecological receptors, it
was determined that the risks to terrestrial plants and invertebrates, sediment invertebrates, aquatic
organisms, and terrestrial receptors at the Site were not great enough for any chemicals to warrant further

evaluation of ecological risk at this Site.
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SOIL BORING/MONITORING
WELL LOCATION WITH ID

GROUNDWATER PROFILING
LOCATION WITH ID

(R = REFUSAL)

BEDROCK PILOT HOLES
FLOOR DRAIN SYSTEM
INTERIOR WALLS

TCE CONCENTRATION (ug/L)

TCE VALUE NOT CONTOURED.
SAMPLED FROM 13’ TO 17'.
CONCENTRATION ASSUMED TO
BE REPRESENTATIVE OF
CONTAMINATION IN DEEP
OVERBURDEN

TCE CONTOUR
LOW BTEX CONCENTRATION

1. ALL LOCATIONS ARE TO BE CONSIDERED
APPROXIMATE.
2. PLAN NOT TO BE USED FOR FINAL DESIGN.
3. WELL LOCATIONS FROM EGIS, VERSION 10,
AND JANUARY 2007 SURVEY BY OEST.

4. HORIZONTAL COORDINATES REFERENCED TO
THE NORTH AMERICAN DATUM (NAD 83),
MASSACHUSETTS STATE PLANE COORDINATE
SYSTEM, MAINLAND ZONE, IN UNITS OF FEET.
5. ELEVATIONS REFERENCED TO THE NATIONAL
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